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(54) SOLAR CELL MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solar cell 
module which is capable of preventing a photovoltaic 
device from deteriorating in conversion efficiency due to 
temperature rise in it, and especially a high-condensed 
solar cell module which is capable of preventing a 
photovoltaic device from deteriorating in conversion 
efficiency due to the temperature rise in it. 
SOLUTION: The photovoltaic device 102 of a light 
condensing solar cell module is sealed with a thermally 
conductive sealer 101, and heat released from the 
photovoltaic device 1 02 is discharged to other members 
or the air. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a solar cell module which has a condensing means which condenses sunrays, and 
a tailing means to follow the sun, receives sunrays which condensed by a photovoltaic cell, 
and obtains an output, A solar cell module closing said photovoltaic cell with a thermally 
conductive sealing agent, and emitting heat of said photovoltaic cell to other members or 
atmospheres via this sealing agent. 

[Claim 2]The solar cell module according to claim 1, wherein the surface of said sealing agent 
has unevenness. 

[Claim 3]The solar cell module according to claim 1 or 2, wherein said sealing agent consists 
of a sealing agent outer layer and a sealing agent inner layer. 

[Claim 4]The solar cell module according to claim 3, wherein said sealing agent outer layer has 
moisture vapor transmission lower than said sealing agent inner layer. 
[Claim 5]The solar cell module according to claim 3 or 4, wherein an antireflection film is 
provided in said sealing agent outer layer. 

[Claim 6]The solar cell module according to any one of claims 1 to 5, wherein said sealing 
agent contains a filler. 

[Claim 7]The solar cell module according to claim 6 in which thermal conductivity of said filler is 
characterized by being higher than thermal conductivity of a photovoltaic cell. 
[Claim 8]The solar cell module according to claim 6 or 7, wherein thermal conductivity of said 
filler is more than 150W/m and K. 

[Claim 9]The solar cell module according to any one of claims 6 to 8 characterized by coming 
to choose said filler from alumimium nitride, magnesium oxide, or beryllium oxide at least. 
[Claim 10]The solar cell module according to any one of claims 1 to 9, wherein said 
photovoltaic cell has an output extraction electrode in the non-acceptance surface side. 
[Claim 11]The solar cell module according to any one of claims 1 to 10, wherein a Fresnel lens 
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is used for said condensing means. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the condensed type solar cell module which 
follows the sun, irradiates a photovoltaic cell with the sunlight which condensed, and obtains 
electric power, and relates to the solar cell module which suppressed the rise in heat of the 
photovoltaic cell by receiving the light which condensed in detail. 
[0002] 

[Description of the Prior Art]A solar cell module can be classified into two kinds according to 
the method of receiving sunrays in a photovoltaic cell. That is, there are a solar cell module 
which receives sunrays by a photovoltaic cell as it is, and a condensed type solar cell module 
which condenses sunrays and receives light by a photovoltaic cell. A solar cell module may 
make the sun follow a solar cell module, in order to receive sunrays more efficiently, when a 
stand is fixed. 

[0003]Conversion efficiency increases by condensing and a condensed type solar cell module 
has the merit that area of a photovoltaic cell can be made small. The output current of a 
photovoltaic cell increases in proportion to condensing magnification, in addition — following 
output voltage on the increase in the output current by condensing theoretically - logarithm -- it 
increases-like. Therefore, only the increment of light conversion efficiency of output voltage 
improves by making condensing magnification increase. Since the size of a photovoltaic cell 
becomes small in inverse proportion to condensing magnification in order to obtain the same 
output, the cost which a photovoltaic cell occupies in a module is reducible. Then, sunrays are 
condensed and the solar cell module of the type which follows the sun attracts attention these 
days. 

[0004]**** [ a rise of temperature / produce / on the other hand, / a photovoltaic cell / decline in 
conversion efficiency ] Since the sunrays which condensed to the photovoltaic cell are 
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irradiated with a condensed type solar cell module, compared with the usual solar cell module, 
its rise of the temperature of a photovoltaic cell is remarkable. When it is considered especially 
as 200 or more-time condensing magnification, a photovoltaic cell becomes an elevated 
temperature dramatically. 
[0005] 

[Problem(s) to be Solved by the lnvention]ln order to prevent decline in the conversion 
efficiency by the rise in heat of such a photovoltaic cell, improving the heat dissipation nature 
of a photovoltaic cell was proposed variously, but SUBJECT which is mentioned later, 
respectively occurred. 

[0006]For example, providing the electrode which is from the good thermal conductivity 
metallic material which has rugged structure on a light incidence face side in JP,H6-45623,A, 
and also providing unevenness on the surface of a photovoltaic cell is proposed. Surface area 
is increased by giving rugged structure, a touch area with the atmosphere etc. is extended, 
and heat is effectively emitted to the exterior. 

[0007]However, a photovoltaic cell is usually used, closing it with a sealing agent, in order to 
protect this element from moisture or external power. Therefore, although the surface of a 
photovoltaic cell will contact a sealing agent and heat will move to a sealing agent, the usual 
sealing agent has low thermal conductivity, and there are few radiation effects. 
[0008]The electrode formed in the acceptance surface of a photovoltaic cell is extended to the 
acceptance surface exterior, and the solar cell module which has a means to cool to the 
extension is proposed by JP.H1 1-8401 ,A. This prevents the thickness of a solar cell module 
becoming thick by providing a cooling method in the rear-face side of a photovoltaic cell. 
[0009]However, since the electrode is provided in the acceptance surface side like the above- 
mentioned example of precedence, the portion to which light does not strike upon a 
photovoltaic cell by this electrode will arise. A temperature gradient may produce it on a 
photovoltaic cell this not only cannot use sunrays effectively, but, and a photovoltaic cell may 
break. In the case of a condensed type solar cell module, the possibility is especially high. 
[0010]Furthermore, a heat sink is pasted together to the rear face of a photovoltaic cell, and 
the solar cell module which cools a photovoltaic cell is proposed by JP,2000-68539,A. This 
cools a photovoltaic cell from the rear-face side. 

[001 1]However, when closing to a photovoltaic cell in the case of such cooling structure, a 
temperature gradient will arise in the surface [ of a photovoltaic cell ], and rear-face side. Such 
a temperature gradient may produce distortion in a photovoltaic cell, and a photovoltaic cell 
may break. 

[0012]And the optoelectric transducer which provides the film of infrared reflexibility and/or 
infrared absorption nature in the optical input side of an optoelectric transducer is proposed by 
JP,H10-190017,A. This intercepts the light of the portion used as heat, and prevents the rise in 
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heat of an optoelectric transducer. 

[001 3] However, although it is possible to prevent the rise in heat of an optoelectric transducer 
in this case, a photovoltaic cell has sensitivity in the light of an infrared portion in many cases, 
and has a possibility of causing decline in conversion efficiency. 

[0014]Then, an object of this invention is to provide the solar cell module which can prevent 
conversion efficiency from being able to prevent decline in the conversion efficiency by the rise 
in heat of a photovoltaic cell, and the photovoltaic cell of a high condensing type solar cell 
module carrying out a rise in heat especially in light of the above-mentioned problems, and 
falling. 
[0015] 

[Means for Solving the Problem]That the above-mentioned purpose should be attained a solar 
cell module of this invention, In a solar cell module which has a condensing means which 
condenses sunrays, and a tailing means to follow the sun, receives sunrays which condensed 
by a photovoltaic cell, and obtains an output, A photovoltaic cell is closed with a thermally 
conductive sealing agent, and heat of a photovoltaic cell is emitted to other members or 
atmospheres via this sealing agent. 

[0016]According to the solar cell module of this invention, it becomes possible to prevent a rise in 
heat of a photovoltaic cell and to prevent decline in conversion efficiency. In a solar cell module 
of this invention, it is preferred that the surface of the above-mentioned sealing agent has 
unevenness. Thereby, especially heat dissipation nature to the atmosphere can be made to 
improve. 

[001 7]lt is preferred that the above-mentioned sealing agent consists of a sealing agent outer 
layer and a sealing agent inner layer. Thereby, a function, for example, weatherability, and 
moisture vapor transmission of a sealing agent can be made to improve. 
[0018]As for the above-mentioned sealing agent outer layer, it is preferred that moisture vapor 
transmission is lower than the above-mentioned sealing agent inner layer. The above- 
mentioned moisture vapor transmission can be made to improve thereby especially. 
[0019]And it is preferred that an antireflection film is provided in the above-mentioned sealing 
agent outer layer. Thereby, an output can be made to improve. 
[0020]As for the above-mentioned sealing agent, it is preferred to contain a filler. Heat 
conduction through a sealing agent can be performed more promptly by this, and a coefficient 
of linear expansion of sealing resin can be brought close to a coefficient of linear expansion of 
a photovoltaic cell, and the possibility of exfoliation by a temperature change etc. can be 
reduced, and a mechanical strength of sealing resin can be made to improve. 
[0021]lt is preferred that thermal conductivity of the above-mentioned filler is higher than 
thermal conductivity of a photovoltaic cell, and it is preferred that it is especially more than 
150W/m and K. Thereby, thermal conductivity from a photovoltaic cell to a sealing agent 
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becomes good. [0022]ln addition, it is preferred to come to choose the above-mentioned filler 
from alumimium nitride, magnesium oxide, or beryllium oxide at least. Thereby, the degree of 
mixture of light can be made to rise. [0023]As for the above-mentioned photovoltaic cell, it is 
preferred to have an output extraction electrode in the non-acceptance surface side. This 
becomes possible to prevent a loss of an output by a shadow of an electrode. [0024]As for the 
above-mentioned condensing means, it is preferred to use a Fresnel lens. Thereby, a 
condensing means can be miniaturized. [0025] 

[Embodiment of the lnvention]Although the suitable embodiment of this invention is described 
hereafter, this invention is not limited to this embodiment. 

[0026]The solar cell module of this invention serves as a condensing member which 
condenses sunrays from the receiver which changes the condensed light into electric power. In 
them, it has a means to follow the sun. 

[0027] Drawing 1 is a schematic diagram showing a receiver's composition in the solar cell 
module of this invention. As for a sealing agent and 102, in drawing 1 , a substrate and 104 are 
cooling members a photovoltaic cell and 103 101. The sealing agent 101 may be divided into 
the outer layer 105 of a sealing agent, and the inner layer 106 of the sealing agent. 
[0028]The sealing agent 101 is extended outside the circumference of the photovoltaic cell 
102, and is contacted in substrate 103 grade. Thereby, the heat transfer not only to the heat 
dissipation to the atmosphere but other members can be used now. 
[0029](Sealing agent) The sealing agent 101 protects the photovoltaic cell 102 from light, 
moisture, external force, etc. The electrical link portion of the photovoltaic cell 102 and the 
substrate 103 is also protected from moisture etc. As the characteristic for which the sealing 
agent 101 is asked, it excels in thermal conductivity, lightfastness, heat resistance, and 
moisture resistance, and the transmissivity of light is high, and it is excelling in adhesion with a 
photovoltaic cell etc. When the characteristic independently mentioned above cannot be filled, 
it is also possible to use two or more layers of the sealing agent outer layer 105 and sealing 
agent inner layer 106 grade. 

[0030]<Thermal conductivity The thermal conductivity for which the sealing agent 101 in this 
invention is asked is carrying out heat transfer of the heat of the photovoltaic cell 102 to the 
atmosphere or other members promptly. Therefore, as for the sealing agent 101, it is preferred 
that thermal conductivity is high. When silicone resin is used for the sealing agent 101 , thermal 
conductivity is 0.1 - 0.3 W/m-K, but it is possible by mixing a filler to raise even for example, 
1.7W/m and K. 

[0031]<Lightfastness> The lightfastness for which the sealing agent 101 is asked is hard to 
deteriorate by the sunrays which condensed. Degradation as used in the field of this invention 
means the fall of transparency, the fall of adhesion, the fall of a mechanical strength, etc. The 
tolerance over the ultraviolet rays which increased intensity especially by condensing is 
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needed. When the lightfastness of sealing resin itself is insufficient, an ultraviolet ray absorbent 
etc. are added or an ultraviolet absorption film is provided. 

[0032]On the other hand, since it protects these members itself from ultraviolet rays when a 
condensing member is a Fresnel lens which consists of an acrylic resin, polycarbonate resin, 
etc., and in being the reflector which gave vacuum evaporation of aluminum or silver to the 
same resin, it may have a function which absorbs ultraviolet rays. In such a case, there is no 
necessity of providing addition of an ultraviolet ray absorbent and an ultraviolet absorption film. 

[0033]<Heat resistance> Are the heat by receiving the light which condensed and the heat 
resistance for which the sealing agent 101 is asked is hard to deteriorate. Degradation as used 
in the field of this invention like lightfastness says the fall of transparency, the fall of adhesion, 
the fall of a mechanical strength, etc. To especially heat, creep resistance is needed. Usually, 
although the receiver of a condensed type solar cell module cools with the surface and the rear 
face, temperature will be 50 thru/or about 100 **. A receiver becomes various angles when a 
solar cell module follows the sun. Therefore, it is not necessary to carry out creep of the 
sealing agent at the above-mentioned temperature. 

[0034]ln order to improve creep resistance, it is possible to stop mobility according to bridge 
construction, when the melting point is low, and to improve opposite creeping property using 
material with the high melting point. Although it is usable in a method publicly known as the 
method of bridge construction of a sealing agent, bridge construction of the process which gas 
does not generate is more preferred. For example, in bridge construction of silicone rubber, 
what is depended on the addition reaction using the catalyst of a platinum compound etc. 
which uses a peroxide, the thing to depend on the condensation reaction by heating, the thing 
to depend on the condensation reaction which uses a catalyst and moisture, the thing to 
depend on UV irradiation, etc. are mentioned, but. There is no by-product according [ what is 
depended on the addition reaction using the catalyst of a platinum compound etc. ] to a 
reaction, and it is desirable. When making especially silicone resin into a sealing agent inner 
layer and using the low thing of permeability, such as glass, for a sealing agent outer layer, by 
producing a by-product, in a sealing agent, the cellular remainder etc. may occur and a 
receiver's reliability may be spoiled. 

[0035]ln order to prevent oxidation by heat, an antioxidant may be added to the sealing agent 
101. 

[0036]<Moisture resistance> The moisture resistance for which the sealing agent 101 is asked 
is hard to deteriorate with moisture etc. In order to protect the photovoltaic cell 102 from 
moisture, it is preferred that moisture vapor transmission is low. When independent moisture 
vapor transmission is insufficient, it is also possible to adopt composition of two or more layers, 
such as a sealing agent outer layer and a sealing agent inner layer, and to use for a sealing 
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agent outer layer what has the low moisture vapor transmission of glass etc. 
[0037]<Translucency> Although the translucency for which the sealing agent 101 is asked 
changes with photovoltaic cells 102 to be used, it is preferred to have the transmissivity of not 
less than 90% in the wavelength of 300 nm - 1000 nm. However, in order to raise the 
lightfastness of the sealing agent 101 , it is unavoidable to make light of 400 nm or less hard to 
penetrate. An antireflection film may be provided in order to raise transmissivity. 
[0038]<Adhesion> The adhesion for which the sealing agent 101 is asked needs for adhesion 
with the photovoltaic cell 102 and the substrate 103 to be good. When a sealing agent is 
constituted by the sealing agent inner layer 106 and the sealing agent outer layer 105, it is 
required for adhesion mutual [ these ] to be also good. In order to improve adhesion, the 
bonding assistant which improves adhesion, such as a silane coupling agent, to the sealing 
agent 101 may be mixed. Processing which raises adhesive strength to the photovoltaic cell 
102, the substrate 103, and the adhesion side of the outer layer 105 may be performed. 
[0039]The sealing agent 101 which fills the above characteristics is the two-layer composition 
of the sealing agent outer layer 105 and the sealing agent inner layer 106, for example, and 
what contains a filler in the sealing agent inner layer 106 is mentioned. A concrete material in 
such composition is shown below. 

[0040](Sealing agent outer layer) Glass, a resin film, etc. are mentioned as the sealing agent 
outer layer 105 which fills the above-mentioned characteristic. Glass is effective in order to 
stop moisture vapor transmission low especially. On the other hand, although an acrylic, 
polyester, a fluoro-resin, etc. are mentioned as a resin film, a fluoro-resin is suitably used 
lightfastness and in respect of heat resistance. The refractive index of a fluoro-resin is low and 
it is effective also from a viewpoint of suppressing reflection. As such a fluoro-resin, a 
tetrafluoroethylene hexafluoropropylene copolymer, A tetrafluoroethylene perfluoroalkyl vinyl 
ether copolymer, polychlorotrifluoroethylene resin, polyvinylidene fluoride, polyvinyl fluoride, an 
ethylene-tetrafluoroethylene copolymer, and an ethylene-chlorotrifluoroethylene copolymer are 
mentioned. Especially polychlorotrifluoroethylene resin has low moisture vapor transmission, 
and is used suitably. As for these, it is preferred to process to the field which touches a sealing 
agent inner layer in order to raise adhesion with the sealing agent inner layer 106. For 
example, it is preferred to perform corona discharge treatment, plasma discharge processing, 
ozonization, or coating of a primer. 

[0041 ]ln these sealing agent outer layer 105, it is preferred that it is uneven. It is possible to 
use the method of it being uneven beforehand and also transferring unevenness in a sealing 
process. 

[0042]When the refractive index is high, it is also possible to provide an antireflection film. For 
example, vapor-depositing MgF etc. or applying the paint of a fluoro-resin system etc. is 
mentioned. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 7/23/2010 



JP,2003-069068,A [DETAILED DESCRIPTION] 



Page 7 of 11 



[0043](Sealing agent inner layer) Silicone resin, a fluoro-resin, etc. are mentioned as the 
sealing agent inner layer 106 which fills the above-mentioned characteristic. Especially in the 
method of hardening liquefied silicone resin and using, a process is easy and mixing of a filler, 
etc. can be performed easily. 

[0044](Filler) As stated previously, when the sealing agent 101 generally consists of resin, in 
the case of silicone resin, the thermal conductivity of the resin is about 0.1-0.3 W/m-K. It is 
possible by mixing a filler to make it improve to for example, 1.7 W/m-K. In this invention, fillers 
are the particles of the inorganic compound of a grain, fibrous, tabular, or amorphous state. 
[0045]As a filler used suitably for this invention, An aluminum oxide (thermal conductivity 17 
W/m-K), silicon carbide (thermal conductivity 42 W/m-K), Silicon nitride (thermal conductivity 
21 W/m-K), magnesium oxide (thermal conductivity 419 W/m-K), Although inorganic 
compounds, such as boron nitride (the thermal conductivity 1300 - 30 W/m-K), alumimium 
nitride (thermal conductivity/mof 170W andK), beryllium oxide (thermal conductivity 230 W/m- 
K), glass (thermal conductivity 1.2 W/m-K), and silica (thermal conductivity 0.5 W/m-K), are 
mentioned, Of course, it is not necessarily limited to these. 

[0046]ln a condensed type solar cell module, what can make the degree of mixture high is 
preferred, and an aluminum oxide, silicon carbide, silicon nitride, magnesium oxide, boron 
nitride, and alumimium nitride are more preferred. 

[0047]When thermal conductivity is 150 or more W/m-K, the radiation effect of sealing resin 
increases greatly and inorganic compounds, such as thermally conductive, comparatively big 
alumimium nitride, magnesium oxide, and beryllium oxide, are chosen preferably especially. 
As for the particle diameter, it is preferred that they are 0.1 micrometer thru/or 100 
micrometers as concrete particle diameter. 

[0048]ln the case of a condensed type solar cell module, the high degree of mixture of the 
condensed light is required. Because, when the degree of mixture is low, a portion with it and a 
small portion will exist in the surface of the photovoltaic cell 102, the temperature of the 
photovoltaic cell 102 goes up rapidly in a big portion with extraordinary light intensity, and the 
photovoltaic cell 102 may be destroyed. [ remarkable light intensity and ] [ big ] In this 
invention, the thermal conductivity of beryllium oxide, alumimium nitride, magnesium oxide, 
etc. is very high, and it is effective in raising the degree of mixture of light by using what has 
light reflex nature. 

[0049]As for points, such as a mechanical strength of sealing resin, to the mixed amount, it is 
preferred that it is 10 thru/or 50 volume %. In the case of silicone resin, the tensile strength of 
silicone resin becomes with the maximum within the limits of this. On the other hand, from a 
thermally conductive point, it is preferred that it is 30 thru/or 80 volume %. As for the mixed 
amount of the above thing to a filler, it is preferred that it is 30 thru/or 50 volume %. 
[0050]ln order to heighten adhesive strength with sealing resin, a surface treatment may be 
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performed to a filler. For example, it processes by finishing agents, such as the Silang system, 
a titanate system, and an aluminate system. As the method of processing, the method of 
processing a filler beforehand, the method of mixing the processing agent to sealing resin, etc. 
are mentioned. 

[0051]These fillers may mix what may use it, mixing two or more kinds, and has two or more 
kinds of particle diameter. 

[0052](Photovoltaic cell) As the photovoltaic cell 102 used suitably for this invention, 
compound semiconductor systems, such as a crystalline silicon system (thermal conductivity 
140 W/m-K), GaAs (thermal conductivity 54 W/m-K), CdTe, CdS, and CIS (CulnSe), etc. are 
mentioned. As for the electrode which takes out the output of the photovoltaic cell 102, in order 
to lose the loss of the incident light by the shadow of an electrode, it is preferred to be formed 
in the rear face of the photovoltaic cell 1 02. In order to use incident light effectively, it is 
preferred to form texture structure in the surface of the photovoltaic cell 102. 
[0053](Substrate) What consists of a conductive member electrically connected with the 
photovoltaic cell 102 as the substrate 103 used for this invention and an insulating member 
which insulates the photovoltaic cell 102 and the cooling member 104 is mentioned. It 
electrically connects with the electrode of + and - which are output extraction of the 
photovoltaic cell 102, respectively, and a conductive member is outputted to the exterior. 
[0054]The above-mentioned conductive member and the connection of an electrode can use 
solder, conductive adhesives, etc. The adhesion of an above-mentioned conductive member 
and insulation member can be [ using what pasted the conductive member together to the 
insulation member beforehand ] possible, and can also paste an insulating member together 
with adhesives etc. after adhesion of the photovoltaic cell 102 and a conductive member. 
Adhesion of the substrate 103 and the cooling member 104 is also the same. 
[0055]As the above-mentioned conductive member, resistance is low, thermal conductivity is 
high, and it is preferred that it is stable to moisture etc. Copper etc. are mentioned as a 
concrete material. 

[0056]lt is called for that insulation is high and thermal conductivity is high as the above- 
mentioned insulation member. Alumimium nitride, an aluminum oxide, etc. are mentioned as a 
concrete material. 

[0057]As the substrate 103 suitably used in this invention, the laminated circuit board of 
copper / alumimium nitride / copper, and copper / aluminum oxide / copper, etc. are 
mentioned. 

[0058](Cooling member) The cooling member 104 used for this invention is for preventing the 
rise in heat of the photovoltaic cell 102. As a cooling method, although water cooling, air 
cooling, etc. are mentioned, it is also possible to use thermoelements, such as a Peltier device. 
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[0059](Condensing member) In this invention, it is [ means / to condense ] usable in a publicly 
known method. For example, the method of using a Fresnel lens, the method of using a light 
reflector, etc. are mentioned. 

[0060](Tracking apparatus) In this invention, it is [ means / to follow the sun ] usable in a 

publicly known method. 

[0061] 

[Example]Hereafter, although this invention is explained in detail based on working example, 
this invention is not limited to these working example. 

[0062][Working example 1] In this example, in order to assemble an evaluation module, the 
receiver of composition of being shown in drawing 2 was created. 

[0063]First, as a receiver's members forming, as shown in drawing 2 , the sealing agent outer 
layer 201 , the sealing agent inner layer 202, the photovoltaic cell 203, the substrate 204, and 
the cooling member 205 were prepared. 

[0064](Sealing agent outer layer) As the sealing agent outer layer 201, white sheet glass (1- 
mm thickness) was prepared. 

[0065](Creation of a sealing agent inner layer) Aluminum oxide (mean particle diameter of 1 
micrometer) 240 weight section was prepared as a filler with 2 liquid addition type liquid 
silicone 100 weight section as the sealing agent inner layer 202. The above was mixed and 
deaerated. 

[0066](Photovoltaic cell) The photovoltaic cell of single crystal silicon was prepared as the 
photovoltaic cell 203. 

[0067](Substrate) As the substrate 204, the substrate of the three-layer laminated structure of 
copper / alumimium nitride / copper was prepared. 

[0068](Cooling member) The heat sink was prepared as the cooling member 205. 
[0069]The above member was assembled by the following methods. 
[0070]Soldering paste was printed to the position on the substrate 204, and the photovoltaic 
cell 203 was laid in the position. The reflow furnace was used, this was heated and cooled and 
the substrate 204 and the photovoltaic cell 203 were unified. 

[0071]Next, the adhesives of heat-conducting characteristic were applied to the cooling 
member 205, it pasted together to what unified the substrate 204 and the photovoltaic cell 203, 
and heat cure was carried out with the hot air drying furnace. 

[0072]Finally, the sealing agent inner layer 202 was dropped on the photovoltaic cell 203, the 
sealing agent outer layer 201 was carried on it, and it put into the vacuum chamber, and 
deaerated again. Then, heat cure was carried out with the hot air drying furnace. 
[0073]Next, the receiver's electrical property at 25 ** was measured using the simulator. 
[0074]The obtained receiver was set to the condensing system using the Fresnel lens shown 
in drawing 3 , and the solar cell module was assembled. Condensing magnification was made 
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into 250 times. As for 301 , in drawing 3 , a case and 303 are receivers a Fresnel lens and 302. 
[0075]And the following techniques estimated the obtained solar cell module. 
[0076](Outdoor exposure test) It installed in the solar tracking apparatus which does not 
illustrate the obtained solar cell module, the outdoor exposure was performed, and the 
temperature of a photovoltaic cell and the conversion efficiency of the solar cell module were 
measured there. It is shown in Table 1 as a relative value over the value which measured the 
measurement result of this conversion efficiency using the simulator beforehand. 
[0077](High-humidity/temperature examination) After doing the high-humidity/temperature 
examination of 85 **, 85%, and 5000 hours for the obtained receiver, conversion efficiency was 
measured like the above-mentioned outdoor exposure test. Viewing estimated appearance. 
The following valuation bases estimate and the result is shown in Table 1 . 
O : - what produced the thing x:exfoliation etc. which did not produce change in appearance, 
and did not produce change in the thing **:appearance which does not produce not less than 
3% of fall in conversion efficiency, but produced 5% or less of fall not less than 3% in 
conversion efficiency [0078][Working example 2] The receiver was created like working 
example 1 . The obtained receiver was set to the solar cell module using the reflector shown in 
drawing 4 . Condensing magnification was made into 250 times. In drawing 4 , 401 is a reflector 
and 402 is a receiver. The evaluation result is shown in Table 1 . 

[0079][Working example 3] It carried out like working example 1 except having changed the 
sealing agent outer layer into the polychlorotrifluoroethylene resin film (50 micrometers in 
thickness) from white sheet glass. The evaluation result is shown in Table 1 . 
[0080][Working example 4] It carried out like working example 1 except not using a sealing 
agent outer layer. The evaluation result is shown in Table 1. 

[0081][Comparative example 1] It carried out like working example 1 except not performing 

closure by a sealing agent. The evaluation result is shown in Table 1 . 

[0082] 

[Table 1] 
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[0083]The solar cell module of this invention has few rises in heat, and it is possible to 
suppress decline in conversion efficiency so that clearly from Table 1 . It became possible by 
closing a photovoltaic cell with a thermally conductive sealing agent to improve the reliability of 
a photovoltaic cell. 
[0084] 
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[Effect of the lnvention]As explained above, according to the solar cell module of this invention, 
the photovoltaic cell in a condensed type solar cell module is closed with a thermally 
conductive sealing agent, By emitting the heat of a photovoltaic cell to other members or 
atmospheres via this sealing agent, it becomes possible to prevent the rise in heat of a 
photovoltaic cell and to prevent decline in conversion efficiency. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the lnvention]This invention relates to the condensed type solar cell module which 
follows the sun, irradiates a photovoltaic cell with the sunlight which condensed, and obtains 
electric power, and relates to the solar cell module which suppressed the rise in heat of the 
photovoltaic cell by receiving the light which condensed in detail. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]A solar cell module can be classified into two kinds according to 
the method of receiving sunrays in a photovoltaic cell. That is, there are a solar cell module 
which receives sunrays by a photovoltaic cell as it is, and a condensed type solar cell module 
which condenses sunrays and receives light by a photovoltaic cell. A solar cell module may 
make the sun follow a solar cell module, in order to receive sunrays more efficiently, when a 
stand is fixed. 

[0003]Conversion efficiency increases by condensing and a condensed type solar cell module 
has the merit that area of a photovoltaic cell can be made small. The output current of a 
photovoltaic cell increases in proportion to condensing magnification, in addition - following 
output voltage on the increase in the output current by condensing theoretically -- logarithm ~ it 
increases-like. Therefore, only the increment of light conversion efficiency of output voltage 
improves by making condensing magnification increase. Since the size of a photovoltaic cell 
becomes small in inverse proportion to condensing magnification in order to obtain the same 
output, the cost which a photovoltaic cell occupies in a module is reducible. Then, sunrays are 
condensed and the solar cell module of the type which follows the sun attracts attention these 
days. 

[0004]**** [ a rise of temperature / produce / on the other hand, / a photovoltaic cell / decline in 
conversion efficiency ] Since the sunrays which condensed to the photovoltaic cell are 
irradiated with a condensed type solar cell module, compared with the usual solar cell module, 
its rise of the temperature of a photovoltaic cell is remarkable. When it is considered especially 
as 200 or more-time condensing magnification, a photovoltaic cell becomes an elevated 
temperature dramatically. 
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EFFECT OF THE INVENTION 

[Effect of the lnvention]As explained above, according to the solar cell module of this invention, 
the photovoltaic cell in a condensed type solar cell module is closed with a thermally 
conductive sealing agent, By emitting the heat of a photovoltaic cell to other members or 
atmospheres via this sealing agent, it becomes possible to prevent the rise in heat of a 
photovoltaic cell and to prevent decline in conversion efficiency. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]ln order to prevent decline in the conversion 
efficiency by the rise in heat of such a photovoltaic cell, improving the heat dissipation nature 
of a photovoltaic cell was proposed variously, but SUBJECT which is mentioned later, 
respectively occurred. 

[0006]For example, providing the electrode which is from the good thermal conductivity 
metallic material which has rugged structure on a light incidence face side in JP,H6-45623,A, 
and also providing unevenness on the surface of a photovoltaic cell is proposed. Surface area 
is increased by giving rugged structure, a touch area with the atmosphere etc. is extended, 
and heat is effectively emitted to the exterior. 

[0007] However, a photovoltaic cell is usually used, closing it with a sealing agent, in order to 
protect this element from moisture or external power. Therefore, although the surface of a 
photovoltaic cell will contact a sealing agent and heat will move to a sealing agent, the usual 
sealing agent has low thermal conductivity, and there are few radiation effects. 
[0008]The electrode formed in the acceptance surface of a photovoltaic cell is extended to the 
acceptance surface exterior, and the solar cell module which has a means to cool to the 
extension is proposed by JP,H1 1-8401 ,A. This prevents the thickness of a solar cell module 
becoming thick by providing a cooling method in the rear-face side of a photovoltaic cell. 
[0009]However, since the electrode is provided in the acceptance surface side like the above- 
mentioned example of precedence, the portion to which light does not strike upon a 
photovoltaic cell by this electrode will arise. A temperature gradient may produce it on a 
photovoltaic cell this not only cannot use sunrays effectively, but, and a photovoltaic cell may 
break. In the case of a condensed type solar cell module, the possibility is especially high. 
[0010]Furthermore, a heat sink is pasted together to the rear face of a photovoltaic cell, and 
the solar cell module which cools a photovoltaic cell is proposed by JP,2000-68539,A. This 
cools a photovoltaic cell from the rear-face side. 
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[0011]However, when closing to a photovoltaic cell in the case of such cooling structure, a 
temperature gradient will arise in the surface [ of a photovoltaic cell ], and rear-face side. Such 
a temperature gradient may produce distortion in a photovoltaic cell, and a photovoltaic cell 
may break. 

[0012]And the optoelectric transducer which provides the film of infrared reflexibility and/or 
infrared absorption nature in the optical input side of an optoelectric transducer is proposed by 
JP.H1 0-1 9001 7,A. This intercepts the light of the portion used as heat, and prevents the rise in 
heat of an optoelectric transducer. 

[0013]However, although it is possible to prevent the rise in heat of an optoelectric transducer 
in this case, a photovoltaic cell has sensitivity in the light of an infrared portion in many cases, 
and has a possibility of causing decline in conversion efficiency. 

[0014]Then, an object of this invention is to provide the solar cell module which can prevent 
conversion efficiency from being able to prevent decline in the conversion efficiency by the rise 
in heat of a photovoltaic cell, and the photovoltaic cell of a high condensing type solar cell 
module carrying out a rise in heat especially in light of the above-mentioned problems, and 
falling. 



[Translation done.] 
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* NOTICES * 
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MEANS 

[Means for Solving the Problem]That the above-mentioned purpose should be attained a solar 
cell module of this invention, In a solar cell module which has a condensing means which 
condenses sunrays, and a tailing means to follow the sun, receives sunrays which condensed 
by a photovoltaic cell, and obtains an output, A photovoltaic cell is closed with a thermally 
conductive sealing agent, and heat of a photovoltaic cell is emitted to other members or 
atmospheres via this sealing agent. 

[0016]According to the solar cell module of this invention, it becomes possible to prevent a rise in 
heat of a photovoltaic cell and to prevent decline in conversion efficiency.ln a solar cell module 
of this invention, it is preferred that the surface of the above-mentioned sealing agent has 
unevenness. Thereby, especially heat dissipation nature to the atmosphere can be made to 
improve. 

[0017]lt is preferred that the above-mentioned sealing agent consists of a sealing agent outer 
layer and a sealing agent inner layer. Thereby, a function, for example, weatherability, and 
moisture vapor transmission of a sealing agent can be made to improve. 
[0018]As for the above-mentioned sealing agent outer layer, it is preferred that moisture vapor 
transmission is lower than the above-mentioned sealing agent inner layer. The above- 
mentioned moisture vapor transmission can be made to improve thereby especially. 
[0019]And it is preferred that an antireflection film is provided in the above-mentioned sealing 
agent outer layer. Thereby, an output can be made to improve. 
[0020]As for the above-mentioned sealing agent, it is preferred to contain a filler. Heat 
conduction through a sealing agent can be performed more promptly by this, and a coefficient 
of linear expansion of sealing resin can be brought close to a coefficient of linear expansion of 
a photovoltaic cell, and the possibility of exfoliation by a temperature change etc. can be 
reduced, and a mechanical strength of sealing resin can be made to improve. 
[0021]lt is preferred that thermal conductivity of the above-mentioned filler is higher than 
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thermal conductivity of a photovoltaic cell, and it is preferred that it is especially more than 
150W/m and K. Thereby, thermal conductivity from a photovoltaic cell to a sealing agent 
becomes good. [0022]ln addition, it is preferred to come to choose the above-mentioned filler 
from alumimium nitride, magnesium oxide, or beryllium oxide at least. Thereby, the degree of 
mixture of light can be made to rise. [0023]As for the above-mentioned photovoltaic cell, it is 
preferred to have an output extraction electrode in the non-acceptance surface side. This 
becomes possible to prevent a loss of an output by a shadow of an electrode. [0024]As for the 
above-mentioned condensing means, it is preferred to use a Fresnel lens. Thereby, a 
condensing means can be miniaturized. [0025] 

[Embodiment of the lnvention]Although the suitable embodiment of this invention is described 
hereafter, this invention is not limited to this embodiment. 

[0026]The solar cell module of this invention serves as a condensing member which 
condenses sunrays from the receiver which changes the condensed light into electric power. In 
them, it has a means to follow the sun. 

[0027] Drawing 1 is a schematic diagram showing a receiver's composition in the solar cell 
module of this invention. As for a sealing agent and 102, in drawing 1 , a substrate and 104 are 
cooling members a photovoltaic cell and 103 101. The sealing agent 101 may be divided into 
the outer layer 105 of a sealing agent, and the inner layer 106 of the sealing agent. 
[0028]The sealing agent 101 is extended outside the circumference of the photovoltaic cell 
102, and is contacted in substrate 103 grade. Thereby, the heat transfer not only to the heat 
dissipation to the atmosphere but other members can be used now. 
[0029](Sealing agent) The sealing agent 101 protects the photovoltaic cell 102 from light, 
moisture, external force, etc. The electrical link portion of the photovoltaic cell 102 and the 
substrate 103 is also protected from moisture etc. As the characteristic for which the sealing 
agent 101 is asked, it excels in thermal conductivity, lightfastness, heat resistance, and 
moisture resistance, and the transmissivity of light is high, and it is excelling in adhesion with a 
photovoltaic cell etc. When the characteristic independently mentioned above cannot be filled, 
it is also possible to use two or more layers of the sealing agent outer layer 105 and sealing 
agent inner layer 106 grade. 

[0030]<Thermal conductivity> The thermal conductivity for which the sealing agent 101 in this 
invention is asked is carrying out heat transfer of the heat of the photovoltaic cell 1 02 to the 
atmosphere or other members promptly. Therefore, as for the sealing agent 101, it is preferred 
that thermal conductivity is high. When silicone resin is used for the sealing agent 101, thermal 
conductivity is 0.1 - 0.3 W/m-K, but it is possible by mixing a filler to raise even for example, 
1.7W/m and K. 

[0031]<Lightfastness> The lightfastness for which the sealing agent 101 is asked is hard to 
deteriorate by the sunrays which condensed. Degradation as used in the field of this invention 
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means the fall of transparency, the fall of adhesion, the fall of a mechanical strength, etc. The 
tolerance over the ultraviolet rays which increased intensity especially by condensing is 
needed. When the lightfastness of sealing resin itself is insufficient, an ultraviolet ray absorbent 
etc. are added or an ultraviolet absorption film is provided. 

[0032]On the other hand, since it protects these members itself from ultraviolet rays when a 
condensing member is a Fresnel lens which consists of an acrylic resin, polycarbonate resin, 
etc., and in being the reflector which gave vacuum evaporation of aluminum or silver to the 
same resin, it may have a function which absorbs ultraviolet rays. In such a case, there is no 
necessity of providing addition of an ultraviolet ray absorbent and an ultraviolet absorption film. 

[0033]<Heat resistance> Are the heat by receiving the light which condensed and the heat 
resistance for which the sealing agent 101 is asked is hard to deteriorate. Degradation as used 
in the field of this invention like lightfastness says the fall of transparency, the fall of adhesion, 
the fall of a mechanical strength, etc. To especially heat, creep resistance is needed. Usually, 
although the receiver of a condensed type solar cell module cools with the surface and the rear 
face, temperature will be 50 thru/or about 100 **. A receiver becomes various angles when a 
solar cell module follows the sun. Therefore, it is not necessary to carry out creep of the 
sealing agent at the above-mentioned temperature. 

[0034]ln order to improve creep resistance, it is possible to stop mobility according to bridge 
construction, when the melting point is low, and to improve opposite creeping property using 
material with the high melting point. Although it is usable in a method publicly known as the 
method of bridge construction of a sealing agent, bridge construction of the process which gas 
does not generate is more preferred. For example, in bridge construction of silicone rubber, 
what is depended on the addition reaction using the catalyst of a platinum compound etc. 
which uses a peroxide, the thing to depend on the condensation reaction by heating, the thing 
to depend on the condensation reaction which uses a catalyst and moisture, the thing to 
depend on UV irradiation, etc. are mentioned, but. There is no by-product according [ what is 
depended on the addition reaction using the catalyst of a platinum compound etc. ] to a 
reaction, and it is desirable. When making especially silicone resin into a sealing agent inner 
layer and using the low thing of permeability, such as glass, for a sealing agent outer layer, by 
producing a by-product, in a sealing agent, the cellular remainder etc. may occur and a 
receiver's reliability may be spoiled. 

[0035]ln order to prevent oxidation by heat, an antioxidant may be added to the sealing agent 
101. 

[0036]<Moisture resistance> The moisture resistance for which the sealing agent 101 is asked 
is hard to deteriorate with moisture etc. In order to protect the photovoltaic cell 102 from 
moisture, it is preferred that moisture vapor transmission is low. When independent moisture 
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vapor transmission is insufficient, it is also possible to adopt composition of two or more layers, 
such as a sealing agent outer layer and a sealing agent inner layer, and to use for a sealing 
agent outer layer what has the low moisture vapor transmission of glass etc. 
[0037]<Translucency> Although the translucency for which the sealing agent 101 is asked 
changes with photovoltaic cells 102 to be used, it is preferred to have the transmissivity of not 
less than 90% in the wavelength of 300 nm - 1000 nm. However, in order to raise the 
lightfastness of the sealing agent 101, it is unavoidable to make light of 400 nm or less hard to 
penetrate. An a ntiref lection film may be provided in order to raise transmissivity. 
[0038]<Adhesion> The adhesion for which the sealing agent 101 is asked needs for adhesion 
with the photovoltaic cell 102 and the substrate 103 to be good. When a sealing agent is 
constituted by the sealing agent inner layer 106 and the sealing agent outer layer 105, it is 
required for adhesion mutual [ these ] to be also good. In order to improve adhesion, the 
bonding assistant which improves adhesion, such as a silane coupling agent, to the sealing 
agent 101 may be mixed. Processing which raises adhesive strength to the photovoltaic cell 
102, the substrate 103, and the adhesion side of the outer layer 105 may be performed. 
[0039]The sealing agent 101 which fills the above characteristics is the two-layer composition 
of the sealing agent outer layer 105 and the sealing agent inner layer 106, for example, and 
what contains a filler in the sealing agent inner layer 106 is mentioned. A concrete material in 
such composition is shown below. 

[0040](Sealing agent outer layer) Glass, a resin film, etc. are mentioned as the sealing agent 
outer layer 105 which fills the above-mentioned characteristic. Glass is effective in order to 
stop moisture vapor transmission low especially. On the other hand, although an acrylic, 
polyester, a fluoro-resin, etc. are mentioned as a resin film, a fluoro-resin is suitably used 
lightfastness and in respect of heat resistance. The refractive index of a fluoro-resin is low and 
it is effective also from a viewpoint of suppressing reflection. As such a fluoro-resin, a 
tetrafluoroethylene hexafluoropropylene copolymer, A tetrafluoroethylene perfluoroalkyl vinyl 
ether copolymer, polychlorotrifluoroethylene resin, polyvinylidene fluoride, polyvinyl fluoride, an 
ethylene-tetrafluoroethylene copolymer, and an ethylene-chlorotrifluoroethylene copolymer are 
mentioned. Especially polychlorotrifluoroethylene resin has low moisture vapor transmission, 
and is used suitably. As for these, it is preferred to process to the field which touches a sealing 
agent inner layer in order to raise adhesion with the sealing agent inner layer 106. For 
example, it is preferred to perform corona discharge treatment, plasma discharge processing, 
ozonization, or coating of a primer. 

[0041]ln these sealing agent outer layer 105, it is preferred that it is uneven. It is possible to 
use the method of it being uneven beforehand and also transferring unevenness in a sealing 
process. 

[0042]When the refractive index is high, it is also possible to provide an antireflection film. For 
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example, vapor-depositing MgF etc. or applying the paint of a fluoro-resin system etc. is 
mentioned. 

[0043](Sealing agent inner layer) Silicone resin, a fluoro-resin, etc. are mentioned as the 
sealing agent inner layer 106 which fills the above-mentioned characteristic. Especially in the 
method of hardening liquefied silicone resin and using, a process is easy and mixing of a filler, 
etc. can be performed easily. 

[0044](Filler) As stated previously, when the sealing agent 101 generally consists of resin, in 
the case of silicone resin, the thermal conductivity of the resin is about 0.1-0.3 W/m-K. It is 
possible by mixing a filler to make it improve to for example, 1.7 W/m-K. In this invention, fillers 
are the particles of the inorganic compound of a grain, fibrous, tabular, or amorphous state. 
[0045]As a filler used suitably for this invention, An aluminum oxide (thermal conductivity 17 
W/m-K), silicon carbide (thermal conductivity 42 W/m-K), Silicon nitride (thermal conductivity 
21 W/m-K), magnesium oxide (thermal conductivity 419 W/m-K), Although inorganic 
compounds, such as boron nitride (the thermal conductivity 1300 - 30 W/m-K), alumimium 
nitride (thermal conductivity/mof 170W andK), beryllium oxide (thermal conductivity 230 W/m- 
K), glass (thermal conductivity 1.2 W/m-K), and silica (thermal conductivity 0.5 W/m-K), are 
mentioned, Of course, it is not necessarily limited to these. 

[0046]ln a condensed type solar cell module, what can make the degree of mixture high is 
preferred, and an aluminum oxide, silicon carbide, silicon nitride, magnesium oxide, boron 
nitride, and alumimium nitride are more preferred. 

[0047]When thermal conductivity is 150 or more W/m-K, the radiation effect of sealing resin 
increases greatly and inorganic compounds, such as thermally conductive, comparatively big 
alumimium nitride, magnesium oxide, and beryllium oxide, are chosen preferably especially. 
As for the particle diameter, it is preferred that they are 0.1 micrometer thru/or 100 
micrometers as concrete particle diameter. 

[0048]ln the case of a condensed type solar cell module, the high degree of mixture of the 
condensed light is required. Because, when the degree of mixture is low, a portion with it and a 
small portion will exist in the surface of the photovoltaic cell 102, the temperature of the 
photovoltaic cell 102 goes up rapidly in a big portion with extraordinary light intensity, and the 
photovoltaic cell 102 may be destroyed. [ remarkable light intensity and ] [ big ] In this 
invention, the thermal conductivity of beryllium oxide, alumimium nitride, magnesium oxide, 
etc. is very high, and it is effective in raising the degree of mixture of light by using what has 
light reflex nature. 

[0049]As for points, such as a mechanical strength of sealing resin, to the mixed amount, it is 
preferred that it is 10 thru/or 50 volume %. In the case of silicone resin, the tensile strength of 
silicone resin becomes with the maximum within the limits of this. On the other hand, from a 
thermally conductive point, it is preferred that it is 30 thru/or 80 volume %. As for the mixed 
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amount of the above thing to a filler, it is preferred that it is 30 thru/or 50 volume %. 
[0050]ln order to heighten adhesive strength with sealing resin, a surface treatment may be 
performed to a filler. For example, it processes by finishing agents, such as the Silang system, 
a titanate system, and an aluminate system. As the method of processing, the method of 
processing a filler beforehand, the method of mixing the processing agent to sealing resin, etc. 
are mentioned. 

[0051]These fillers may mix what may use it, mixing two or more kinds, and has two or more 
kinds of particle diameter. 

[0052](Photovoltaic cell) As the photovoltaic cell 102 used suitably for this invention, 
compound semiconductor systems, such as a crystalline silicon system (thermal conductivity 
140 W/m-K), GaAs (thermal conductivity 54 W/m-K), CdTe, CdS, and CIS (CulnSe), etc. are 
mentioned. As for the electrode which takes out the output of the photovoltaic cell 102, in order 
to lose the loss of the incident light by the shadow of an electrode, it is preferred to be formed 
in the rear face of the photovoltaic cell 102. In order to use incident light effectively, it is 
preferred to form texture structure in the surface of the photovoltaic cell 102. 
[0053](Substrate) What consists of a conductive member electrically connected with the 
photovoltaic cell 102 as the substrate 103 used for this invention and an insulating member 
which insulates the photovoltaic cell 102 and the cooling member 104 is mentioned. It 
electrically connects with the electrode of + and - which are output extraction of the 
photovoltaic cell 102, respectively, and a conductive member is outputted to the exterior. 
[0054]The above-mentioned conductive member and the connection of an electrode can use 
solder, conductive adhesives, etc. The adhesion of an above-mentioned conductive member 
and insulation member can be [ using what pasted the conductive member together to the 
insulation member beforehand ] possible, and can also paste an insulating member together 
with adhesives etc. after adhesion of the photovoltaic cell 102 and a conductive member. 
Adhesion of the substrate 103 and the cooling member 104 is also the same. 
[0055]As the above-mentioned conductive member, resistance is low, thermal conductivity is 
high, and it is preferred that it is stable to moisture etc. Copper etc. are mentioned as a 
concrete material. 

[0056]lt is called for that insulation is high and thermal conductivity is high as the above- 
mentioned insulation member. Alumimium nitride, an aluminum oxide, etc. are mentioned as a 
concrete material. 

[0057]As the substrate 103 suitably used in this invention, the laminated circuit board of 
copper / alumimium nitride / copper, and copper / aluminum oxide / copper, etc. are 
mentioned. 

[0058](Cooling member) The cooling member 104 used for this invention is for preventing the 
rise in heat of the photovoltaic cell 102. As a cooling method, although water cooling, air 
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cooling, etc. are mentioned, it is also possible to use thermoelements, such as a Peltier device. 

[0059](Condensing member) In this invention, it is [ means / to condense ] usable in a publicly 
known method. For example, the method of using a Fresnel lens, the method of using a light 
reflector, etc. are mentioned. 

[0060](Tracking apparatus) In this invention, it is [ means / to follow the sun ] usable in a 
publicly known method. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 7/23/2010 



JP,2003-069068,A [EXAMPLE] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, although this invention is explained in detail based on working example, 
this invention is not limited to these working example. 

[0062][Working example 1] In this example, in order to assemble an evaluation module, the 
receiver of composition of being shown in drawing 2 was created. 

[0063]First, as a receiver's members forming, as shown in drawing 2 , the sealing agent outer 
layer 201, the sealing agent inner layer 202, the photovoltaic cell 203, the substrate 204, and 
the cooling member 205 were prepared. 

[0064](Sealing agent outer layer) As the sealing agent outer layer 201 , white sheet glass (1- 
mm thickness) was prepared. 

[0065](Creation of a sealing agent inner layer) Aluminum oxide (mean particle diameter of 1 
micrometer) 240 weight section was prepared as a filler with 2 liquid addition type liquid 
silicone 100 weight section as the sealing agent inner layer 202. The above was mixed and 
deaerated. 

[0066](Photovoltaic cell) The photovoltaic cell of single crystal silicon was prepared as the 
photovoltaic cell 203. 

[0067] (Substrate) As the substrate 204, the substrate of the three-layer laminated structure of 
copper / alumimium nitride / copper was prepared. 

[0068](Cooling member) The heat sink was prepared as the cooling member 205. 
[0069]The above member was assembled by the following methods. 
[0070]Soldering paste was printed to the position on the substrate 204, and the photovoltaic 
cell 203 was laid in the position. The reflow furnace was used, this was heated and cooled and 
the substrate 204 and the photovoltaic cell 203 were unified. 

[0071]Next, the adhesives of heat-conducting characteristic were applied to the cooling 
member 205, it pasted together to what unified the substrate 204 and the photovoltaic cell 203, 
and heat cure was carried out with the hot air drying furnace. 
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[0072]Finally, the sealing agent inner layer 202 was dropped on the photovoltaic cell 203, the 
sealing agent outer layer 201 was carried on it, and it put into the vacuum chamber, and 
deaerated again. Then, heat cure was carried out with the hot air drying furnace. 
[0073]Next, the receiver's electrical property at 25 ** was measured using the simulator. 
[0074]The obtained receiver was set to the condensing system using the Fresnel lens shown 
in drawing 3 , and the solar cell module was assembled. Condensing magnification was made 
into 250 times. As for 301 , in drawing 3 , a case and 303 are receivers a Fresnel lens and 302. 
[0075]And the following techniques estimated the obtained solar cell module. 
[0076](Outdoor exposure test) It installed in the solar tracking apparatus which does not 
illustrate the obtained solar cell module, the outdoor exposure was performed, and the 
temperature of a photovoltaic cell and the conversion efficiency of the solar cell module were 
measured there. It is shown in Table 1 as a relative value over the value which measured the 
measurement result of this conversion efficiency using the simulator beforehand. 
[0077](High-humidity/temperature examination) After doing the high-humidity/temperature 
examination of 85 **, 85%, and 5000 hours for the obtained receiver, conversion efficiency was 
measured like the above-mentioned outdoor exposure test. Viewing estimated appearance. 
The following valuation bases estimate and the result is shown in Table 1. 
O : - what produced the thing x:exfoliation etc. which did not produce change in appearance, 
and did not produce change in the thing **:appearance which does not produce not less than 
3% of fall in conversion efficiency, but produced 5% or less of fall not less than 3% in 
conversion efficiency [0078] [Working example 2] The receiver was created like working 
example 1 . The obtained receiver was set to the solar cell module using the reflector shown in 
drawing 4 . Condensing magnification was made into 250 times. In drawing 4 , 401 is a reflector 
and 402 is a receiver. The evaluation result is shown in Table 1. 

[0079][Working example 3] It carried out like working example 1 except having changed the 
sealing agent outer layer into the polychlorotrifluoroethylene resin film (50 micrometers in 
thickness) from white sheet glass. The evaluation result is shown in Table 1 . 
[0080][Working example 4] It carried out like working example 1 except not using a sealing 
agent outer layer. The evaluation result is shown in Table 1 . 

[0081][Comparative example 1] It carried out like working example 1 except not performing 

closure by a sealing agent. The evaluation result is shown in Table 1 . 

[0082] 

[Table 1] 
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[0083]The solar cell module of this invention has few rises in heat, and it is possible to 
suppress decline in conversion efficiency so that clearly from Table 1. It became possible by 
closing a photovoltaic cell with a thermally conductive sealing agent to improve the reliability of 
a photovoltaic cell. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a schematic diagram showing a receiver's laminated constitution in the solar 
cell module of this invention. 

[Drawing 2] lt is a schematic diagram showing a receiver's laminated constitution in the solar 
cell module concerning working example. 

[Drawing 3] It is a schematic diagram showing the structure of the solar cell module concerning 
working example and a comparative example. 

[Drawing 4] lt is a schematic diagram showing the structure of the solar cell module concerning 
working example 2. 
[Description of Notations] 

101 Sealing agent 

102 Photovoltaic cell 

103 Substrate 

104 Cooling member 

1 05 Sealing agent outer layer 

106 Sealing agent inner layer 

201 Sealing agent outer layer 

202 Sealing agent inner layer 

203 Photovoltaic cell 

204 Substrate 

205 Cooling member 

301 Fresnel lens 

302 Case 

303 Receiver 
401 Reflector 
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402 Receiver 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 





[Drawing 3] 
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[Drawing 4] 
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LTti. i' i o 2tm%mxmztimn. 

ttOgW t , 10 2fc ^fflW 1 0 4 frtfi 

umtmmxm^i o2«m*KoaiLTft4» +& 

[0054] ±IBcO«*tti5ff t m«co«^(±. 

tTsrflir*6^ «a«j»?i 0 2fc»«ffiawr^« 

«C*6. «Stl 0 3 h^fflOT 1 0 4C0«*^H«T- 
[005 5] ±|£«0*mtt^«i: LTtt, IISifoW£< . 

[ 0 0 5 6 ] ±E«0*6»ttaWf i: tT(i. I^tt 

m < s ss^wfews v ^ t <b*is . mm® 

[0057] ^fMHtfcV^ffjafcfflV^fiSaHRl 0 

[0058] *9fim^fflv^fi&}fetlWti' 



(6) M2 003-69068 (P2OO3~60>A) 



1 0 4i±, jcmmum^ i o 2<msuji-m<izto0) 

[0059] (aaeawn wjfefcur. #atti^ 
*. 

[0060] (5iM^a) ±mm> 

[006 1] 

immw jar, issiM^^s*^*i»cii«!ifr 

v\ 

[0062] CUttM 1 ] *Sdl5f«t:tJV^tt. IFffiffi 

[0063] jfe-f , P^-K-^flUSaiff fc LT. 02 
KSsrf J: 0 fc, IJihttWB 2 0 1. ffiktf fl« 2 0 2, 
2 0 3 , *«2 0 4 . tfMtt2 0 5 £IH 

[0 0 64] (MjfctfJMI)»ittl*Mi2 0 1fcLT, 
(lmmff) fctfSW:. 

[0 0 6 5] («±ttrt«<0ftsjR)»jh»rt«2 0 2fc 
LT 2 JKWlfflJS*^ 'J 1 0 0 SJHte , 7 -r 9 
-tlTWHtTlUS-VJ* (^mmium) 24 0* 

[0066] (Kmnjim^ ) ftsw^ 2 0 3 1 1 
t , wmg& is v 3 y<?)3K®«^*^ mm in . 

[0 0 6 7] ®R2 0 4i:l/t, m/afcTA- 

[0068] (^fflaspf) ^fflg|5«205fcLT, h- 

[0069] JjLhoaW*£lT^*a"Tili»±Tfc. 
[ 0 0 7 0 ] m. 2 0 4±^fifr£«ffiS£¥ffl^-X h 

* epi t . mrnrn^- 203 sjjrjgoffit (caar l 

4 1 *S*?J*? 2 0 3 £-*<(L L£ . 
[007 13 *IC, ttSJSH* 2 0 5 tfisSfcttOSaWJ* 
mi. XU2 0 4 k36B**3R?2 0 3 fcHWfcU: 

[0072] mmz. o 3±ttf±ffw 

ji 2 o 2 mtfu %<n±MzM±mm 2 0 1 * 



[0073 J S/SaP-^-tJflVYt, 2 5TX 
[00 74] tn. fffe*utWy'-x-sa3t:*f7 

a-^WBAA-rfc. *^§«2 5 0«fc Lfc. 03 
fciiVYC, 3 0 1li7l/*;H^VX, 3 02{4ffi#; s 3 

[ 0 0 7 5 ] -eUT. flttlfe^HMKft^^^-^SrJJl 

[0076] {mrnwum.) n^tin±mmm^^- 

[0077] ( AffiffiSiCi*) ftfctUfcl'a'-^-fc 8 
5°C. 8 5%. SOOOI^ra^ftfflSjBSiiSrlT-jfc 
ft. iES^HIRail t |eO«H^^$<OM££'<t -o 

sfwmt^ -e<o*gft£it i (as-*-. 

O : J^HiCSKk^ti*. W«Wt3XJSLt<OfiTt 

A:^fc^^4t-f, 5ffi8«(l*t3%JjUi5%JaT 

<0ffiT£4fcfct>*> 

x : MKV££bfc(,0> 

[0078] cm* 2 ] 1 1 mmfcuis-rt- 

5 0ftfcLfc. H4tJ3V>T, 401MMI. 402 

[0079] cm* 3 3 iW:*w*£ a«#5*a»6 

m) fc^HL^WKi. saSWl k^tff^fe. ^ 

[0080] C3SHSM4 3 KjhWH^flffl WW 
(4. *ttW 1 1 ^OfPHfeS^^ 1 fc^ 

[0 08 1 ] Cft«09 1 D Kih»fcr«t*ftjhSrfi : *>=5rv^ 
[0082] 

[*13 



iSJtCC) 



(7) H2 003-69068 (P2 0 0 3-65JA) 



[ o o 8 3 ] m l *»4>9te*Mfc i 3 fc, *SttHw*BW 

x. i z t mnx-h * . * fc , 2r^E»tt 

[0084] 

zftLxmrnxmi-^mmmh l< urates 

[Hi ] *»BH<0*HWKfi ; E^a-^fc:t5tt&u^-^ 
[02 ] SI»<MtffiS*l»«Jfitj/*jL-;H=45»tS^>' 
[03 ] l^aVJtKWtffi**RMta*y*-/UO 



[04 ] HMM2tiSI>±ll«?i^^i-;i'C0*it^* 

101 Jfjfcjf 

1 o 2 ^Sfl;^*^ 

103 X« 

104 nnm 

105 SMS 

106 tJihtfrt* 

201 xmnm 

2 02 MittfrtJl 

203 ytmmm? 

2 04 

205 Wfi 

30 1 7U*A>U>X 

3 02 Sft 

3 03 1/y-A'- 
40 1 £ftM 

4 02 k^-A- 



[01] 




[02] 



(8) ffl2 003-69068 (P2003 - 6GchCA ) 
[123] 



(9) §12 003-69068 (P2OO3-60A) 
[04] 
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